COMPENSATION METHOD FOR DETECTING THE SEEKING SPEED OF 
AN OPTICAL DISK DRIVE 

BACKGROUND OF THE INVENTION 

[0001 ] Field of the Invention 

[0002] The present invention relates to a compensation 
method for detecting the seeking speed of an optical disk drive and 
more particularly to an average compensation method of tracking 
error (TE) signals while the pick-up head of an optical disk drive 
seeks the tracks of an optical disk. 

[0003] Description of the Related Art 

[0004] For an optical disk drive to operate, an 
electromechanical actuator drives a pick-up head so as to focus 
laser beams to the surface of an optical disk. Then, any binary data 
stored is read and judged by the magnitude of the light rays 
reflected to a photo-detector; meanwhile, the reflective rays are 
used as servo control signals for driving the pick-up head. In other 
words, the laser beams are accurately focused on a right track, 
using such an optical signal to drive the pick-up head. 



[0005] During the process of track seeking and track locking 
performed on optical disks, there is a sine waveform or a triangular 
waveform with a phase difference of approximately 90° between a 
TE (Track Error) signal and an RF ripple (RFRP) signal. For a DVD 
optical disk, the triangular wave mostly functions as the track error 
signal. As shown in FIG. 1 , a digitized TE zero cross (TEZC) signal 
can be determined if the slice level of the track error is treated as a 
threshold, and the digitized RF ripple zero cross (RFZC) signal can 
be determined by means of the slice level of the RFRP signal. An 
optical disk drive calculates the number of tracks to be sought by 
the pick-up head, using the TEZC signal or the RFZC signal. In 
general, a half-track count with regard to the TEZC signal is 
performed with a clock counter, and then the seeking speed is 
derived from the count. The detected value of the seeking speed 
assists the feedback control of the seeking speed of the pick-up 
head. 

[0006] FIG. 2 is a waveform diagram of the distorted driving 
signals for an optical disk drive due to the shift in a slice level. In 
comparison with FIG. 1 , FIG. 2 shows that, owing to the slice level 
shift, both the upper half cycles and the lower half cycles (relative to 



the slice level) of the TE signal and the RFRP signal are asymmetric, 
leading to the distortion of the TEZC signal and RFZC signal; as a 
result, alternate half-track speed fluctuates. If the servo control 
system executes speed feedback or speed-related control procedure 
by means of the aforesaid distorted half-track speed, the control 
exercised by the pick-up head and the accuracy thereof deteriorates 
inevitably. 

SUMMARY OF THE INVENTION 

[0007] The objective of the present invention is to provide a 
compensation method for detecting the seeking speed of an optical 
disk drive, which is capable of preventing the incorrect calculation 
of the seeking speed that may otherwise arise from the slice level 
shift of the TE signal and RFRP signal. The present invention 
involves determining the real seeking speed of a pick-up head with 
the moving average method, so as to provide control-related 
applications required for the optical disk drive servo system. 

[0008] In order to achieve the objective, the present 
invention discloses a compensation method for detecting the 
seeking speed of an optical disk drive, which involves the following 



steps. First, a TE signal is converted into a TEZC signal, or an RFRP 
signal is converted into an RFZC signal. Then, take the average of 
the respective pulse widths of an upper waveform and an adjoining 
lower waveform of the TEZC signal or the RFZC signal wherein both 
the upper waveform and the lower waveform are decided by a slice 
level. Lastly, the pulse width of the upper waveform or the lower 
waveform is set to the average all over again, so as to acquire the 
recovered TEZC signal or RFZC signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The invention will be described according to the 
appended drawings in which: 

[001 0] FIG. 1 is a conventional waveform diagram of a TEZC 
signal and an RFZC signal; 

[001 1 ] FIG. 2 is a conventional waveform diagram of a TEZC 
signal and an RFZC signal; 

[001 2] FIG. 3 is a diagram of the waveforms and the circuit in 
accordance with the compensation method of the present invention; 



[001 3] FIG. 4 is a waveform diagram of tine compensation 
metliod in accordance witli tlie present invention; 

[0014] FIG. 5 is a seel<ing speed graph in comparison 
between tlie present invention and a prior art; and 

[001 5] FIG. 6 is a seeking speed grapli in comparison 
between tine present invention and a prior art. 

PREFERRED ElVIBODIIVIENT OF THE PRESENT INVENTION 

[001 6] FIG. 3 is a schematic diagram of the circuit and 
waveforms in accordance with the compensation method of the 
present invention. In the circuit, a TE signal or an RFRP signal 
functions as an input signal to a comparator 31 , and a slice level 
signal functions as another input signal to the comparator 31 . 
Assuming the slice level signal deviates from the center value of the 
TE signal which is a sine wave, the waveforms of the TEZC signal or 
the RFZG signal generated by the comparator 31 become distorted, 
or, in other words, the percentage of the duty cycle is not equal to 
50%. Then, according to the present invention, the corresponding 
pulse width of every upper half cycle and every lower half cycle is 



calculated with a counter 32. Lastly, according to the present 
invention, a compensator 33 averages the corresponding pulse 
widths of the upper cycles and the lower cycles so as to determine a 
recovered, correct waveform. The compensator may also be an 
average value calculator that calculates the average pulse width and 
generates it as an output. 

[001 7] FIG. 4 is a diagram of the waveforms in accordance 
with the compensation method of the present invention. Since the 
waveforms of the first row represents a uncompensated TEZC signal 
or a uncompensated RFZC signal, the upper half cycle and adjoining 
lower half cycle, both of them correspond to the slice level, are not 
equal in pulse width, for instance. Si > S2. If the distorted TEZC 
signal or RFZC signal is directly converted into a seeking speed, the 
seeking speed fluctuates as indicated by the seeking speed curve in 
accordance with a prior art (as shown in FIG. 5). 

[001 8] A moving average compensation method is put forth 
by the present invention to solve the aforesaid problem, which can 
be expressed in the following simple equation: 



[0019] ' 2 ' 

[0020] wherein Si denotes the time tal<en to pass through a 
half tracic, that is, the corresponding pulse width of the upper half 
cycle or the lower half cycle decomposed from the TEZC signal or 
the RFZC signal, and Vi denotes the time taken to seek a halftrack 
after being processed with the moving average compensation 
method. As shown in FIG. 4, it is expressly indicated that, after the 
TEZC signal or the RFZC signal is processed with the compensation 
method, V2= ( S1+S2 ) /2, V3= ( S2 + S3 ) /2 and 
V4= ( S3 + S4 ) /2, and the remaining values of Vi may be deduced 

by analogy. Whoever is familiar with this technique would be able to 
understand that it is feasible to acquire the benefit of the present 
invention by reading the times taken to seek any even number of 
contiguous halftracks and then taking the average of the measured 
times. 

[0021 ] Hence, according to the present invention, the 
moving average compensation method always results in the 
expression Vi = Vi-i =... =V3 = V2when the seeking speed of the 



pick-up head is constant, wlietlier, as regards tlie TEZC signal, tlie 
pulse width corresponding to its upper half cycle is larger than the 
pulse width corresponding to its lower half cycle because of the 
downward slice level shift, or the pulse width corresponding to its 
lower half cycle is larger than the pulse width corresponding to its 
upper half cycle because of the upward slice level shift. 

[0022] As indicated earlier, the TEZC signal compensated by 
the moving average compensation method in accordance with the 
present invention has nothing to do with the question whether its 
slice level is precisely positioned at the center. The genuine TEZC 
signal can be recovered with the compensation method in 
accordance with the present invention, as long as its slice level lies 
between the maximum peak value and the minimum peak value of 
the TE signal. 

[0023] On calculation, the half-track seeking speed may be 
figured out, using the recovered TEZC signal. As shown in FIG. 5, 
the dotted line denotes the seeking speed curve plotted in 
accordance with the uncompensated TEZC signal, wherein its upper 
half cycle and its adjoining lower half cycle, both of them 



corresponding to the slice level, are not equal in pulse width, ending 
up with the seeking speed curve characterized by the fluctuating 
seeking speed. Also, as shown in FIG. 5, the solid line denotes the 
seeking speed curve plotted in accordance with the compensated 
TEZC signal, wherein the seeking speed curve is a straight line 
because the pick-up head moves with constant speed. 

[0024] On the other hand, even if the seeking speed is not 
constant, for example, during acceleration or deceleration, the 
underlying principle remains unchanged, that is, still taking the 
average of the respective pulse widths of an upper half cycle and an 
adjoining lower half cycle of the TEZC signal or the RFZC signal 
wherein both the upper half cycle and the lower half cycle are 
decided by a slice level. As shown in FIG. 6, the pick-up head is 
accelerating. Similarly, the dotted line denotes the seeking speed 
curve plotted in accordance with the uncompensated TEZC signal 
wherein the curve still fluctuates while it extends along the actual 
seeking speed curve, but the solid line that represents the genuine 
seeking speed curve given by the present invention. 



[0025] The moving average compensation metliod proposed 
by tlie present invention can be executed by utilizing a 
microprocessor or digital signal processor to run a software code or 
by hardware circuit. The disclosure does not limit the scope of the 
present invention. 

[0026] As shown in FIG. 6, the series of the half-track 
seeking speed derived from the uncompensated TEZC signal is 
designated by ui, U2, us,..., and Un, respectively, have their 
corresponding values on the time axis designated by ti, tz, ts, .., tn. 
The present invention of the moving average compensation method 
has another mathematical expression as follows: v; =^^hzi±3l ■ 

wherein Vi represents a compensated half-track seeking speed and 
is the same as the aforesaid one. The solid line can be drawn from 
these compensated half-track seeking speeds. The series In FIG. 6 
are also derived from an uncompensated RFZC signal. 

[0027] The above-described embodiments of the present 
Invention are intended to be illustrative only. Numerous alternative 
embodiments may be devised by persons skilled in the art without 
departing from the scope of the following claims. 



